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FIG. 4

( DISPLAY CONTROL PROCESS )
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1
VEHICLE-MOUNTED DISPLAY SYSTEM

RELATED APPLICATION

The present application claims priority to Japanese Patent
Application Number 2013-076683, filed Apr. 2, 2013, the
entirety of which is hereby incorporated by reference.

BACKGROUND

1. Field of the Invention

The present invention relates to a vehicle-mounted display
system provided in an instrument panel of a vehicle.

2. Description of the Related Art

A known vehicle-mounted display system provided in an
instrument panel of a vehicle is a vehicle-mounted display
system that includes two meters arranged next to each other in
a horizontal direction and a liquid crystal display arranged
between the two meters (for example, Japanese Unexamined
Patent Application Publication No. 2012-32209). Each meter
of this vehicle-mounted display system is equipped with a
meter ring in which a portion of an end on the other meter side
is cut away, and, in addition to various pieces of information,
an image that connects two meter rings is displayed on the
liquid crystal display.

Another known vehicle-mounted display system provided
in an instrument panel of a vehicle is a vehicle-mounted
display system that includes a liquid crystal display and a
meter ring provided in such a manner as to be horizontally
movable on a display surface of the liquid crystal display. In
this vehicle-mounted display system, an image representing a
meter is displayed inside the meter ring arranged at an
intended position on the liquid crystal display, and thus the
meter equipped with the meter ring at a certain position is able
to be represented (for example, Japanese Patent No.
4648681).

In such a vehicle-mounted display system, the number of
meters that are able to be represented and are equipped with a
meter ring is fixed, and also the shape and size of a meter is
substantially limited by the shape and size of the meter ring.

For this reason, it is difficult to represent a meter equipped
with a meter ring in many different ways.

An object of the present invention is to provide a vehicle-
mounted display system enabling an indicator surrounded by
a frame, such as a meter equipped with a meter ring, to be
represented in a greater number of different ways,

SUMMARY

In order to achieve the object, an embodiment of the
present invention provides a vehicle-mounted display system
that displays an information presentation image representing
information to be presented to a user and is mounted in a
vehicle. The vehicle-mounted display system includes: a dis-
play; a plurality of frame elements that are arranged on a
display surface of the display and respectively have shapes
corresponding to different portions constituting one closed
frame; a movement mechanism that moves the frame ele-
ments along the display surface of the display; and a control
unit that controls positions of the frame elements via the
movement mechanism and also controls displays provided by
the display. Here, in the control unit, a plurality of display
modes is able to be set. When a first display mode among the
plurality of display modes is set, the control unit controls the
positions of the plurality of frame elements such that the
frame elements are positioned away from each other; dis-
plays, on the display, frame interpolation part images repre-
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2

senting frame portions that couple edges of the plurality of
frame elements such that one closed frame is formed of the
plurality of frame elements and the frame interpolation part
images; and also displays the information presentation image
inside the frame formed of the plurality of frame elements and
the frame interpolation part images.

In such a vehicle-mounted display system, the plurality of
frame elements are preferably capable of moving to a position
at which the edges of the plurality of frame elements are
brought into contact with each other. When the plurality of
frame elements are positioned at the position at which the
edges of the plurality of frame elements are brought into
contact with each other, one closed frame is preferably
formed of only the plurality of frame elements. In the control
unit, when a second display mode among the plurality of
display modes is set, the positions of the plurality of frame
elements may be controlled such that the frame elements are
positioned at the position at which the edges of the plurality of
frame elements are brought into contact with each other, and
the information presentation image may be displayed inside
the frame formed of only the plurality of frame elements
without displaying the frame interpolation part images.

In these vehicle-mounted display systems, as the plurality
of frame elements, there are preferably provided a left frame
element that has a shape of a left half of a closed frame and a
right frame element that is arranged on a right side of the left
frame element and has a shape of a right half of the closed
frame. In the movement mechanism, the left frame element
and the right frame element are preferably moved in a hori-
zontal direction. In the control unit, when the first display
mode is set, positions of the left frame element and the right
frame element are preferably controlled such that the left
frame element and the right frame element are horizontally
positioned away from each other. As the frame interpolation
part images, a frame upper interpolation part image that hori-
zontally couples upper edges of the left frame element and the
right frame element to each other and a frame lower interpo-
lation part image that horizontally couples lower edges of the
left frame element and the right frame element to each other
may be displayed on the display such that one closed frame is
formed of the left frame element, the right frame element, the
frame upper interpolation part image, and the frame lower
interpolation part image.

In this case, preferably, the left frame element has a shape
of'a left half of a circular ring-shaped meter ring and the right
frame element has a shape of a right half of the circular
ring-shaped meter ring. When the first display mode is set, the
control unit may display, on the display, the frame upper
interpolation part image and the frame lower interpolation
part image such that one closed rounded rectangular frame is
formed of the left frame element, the right frame element, the
frame upper interpolation part image, and the frame lower
interpolation part image.

As described above, in the case where the left frame ele-
ment has a shape of a left half of a circular ring-shaped meter
ring and the right frame element has a shape of a right half of
the circular ring-shaped meter ring, in the control unit, when
the first display mode is set, as the information presentation
image, a first meter image representing a circular meter that is
arranged such that a left half of the circular meter is sur-
rounded by the left frame element and a second meter image
representing a circular meter that is arranged such that a right
half of the circular meter is surrounded by the right frame
element may be displayed.

As described above, in the case where the left frame ele-
ment has a shape of a left half of a circular ring-shaped meter
ring and the right frame element has a shape of a right half of
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the circular ring-shaped meter ring, the left frame element and
the right frame element are preferably capable of moving to a
position at which upper edges of the left frame element and
the right frame element are brought into contact with each
other and at which lower edges of the left frame element and
the right frame element are brought into contact with each
other. When the left frame element and the right frame ele-
ment are positioned at the position at which the upper edges
are brought into contact with each other and at which the
lower edges are brought into contact with each other, one
closed circular ring-shaped frame is preferably formed of
only the left frame element and the right frame element. Also,
in the control unit, when a second display mode among the
plurality of display modes is set, positions of the left frame
element and the right frame element may be controlled such
that the left frame element and the right frame element are
positioned at the position at which the upper edges are
brought into contact with each other and at which the lower
edges are brought into contact with each other, and, as the
information presentation image, a meter image representing a
circular meter that is arranged so as to be surrounded by the
circular ring-shaped frame formed of the left frame element
and the right frame element may be displayed without dis-
playing the frame upper interpolation part image and the
frame lower interpolation part image.

As described above, in the vehicle-mounted display sys-
tems including the left frame element and the right frame
element, the frame upper interpolation part image and the
frame lower interpolation part image may each be an image
whose brightness gradually reduces from edges towards a
center of the image in the horizontal direction.

In the above-described vehicle-mounted display systems,
as the plurality of frame elements, there may be provided an
upper left frame element that has a shape of an upper left
quarter of a closed frame, a lower left frame element that is
arranged at a position which is vertically lower than a position
of'the upper left frame element and that has a shape of a lower
left quarter of the closed frame, an upper right frame element
that is arranged at a position which vertically coincides with
the position of the upper left frame element and is horizon-
tally more to right than the position of the upper left frame
element and that has a shape of an upper right quarter of the
closed frame, and a lower right frame element that is arranged
at a position which vertically coincides with a position of the
lower left frame element and is horizontally more to right than
the position of the lower left frame element and that has a
shape of a lower right quarter of the closed frame.

In the above-described vehicle-mounted display systems,
in the control unit, brightness of the information presentation
image may be reduced towards a lower side at a reduction rate
that becomes higher towards the lower side, and the informa-
tion presentation image may be displayed on the display.

According to the above-described vehicle-mounted dis-
play systems, movement of frame elements and display of
frame interpolation part images enable a certain size and
shape of a frame surrounding an information presentation
image to be set. Thus, an indicator surrounded by a frame,
such as a meter equipped with a meter ring, may be repre-
sented in many different shapes and sizes in a natural form
exhibiting a sense of unity.

As described above, according to embodiments of the
present invention, a vehicle-mounted display system
enabling an indicator surrounded by a frame, such as a meter
equipped with a meter ring, to be represented in a greater
number of different ways may be provided.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is ablock diagram illustrating the configuration of a
vehicle-mounted system according to an embodiment of the
present invention;

FIGS. 2A to 2D illustrate the structure of a display unit
according to the embodiment of the present invention;

FIGS. 3A and 3B respectively illustrate a display mode
table and frame interpolation part data according to the
embodiment of the present invention;

FIG. 4 is a flowchart illustrating a display control process
according to the embodiment of the present invention;

FIGS. 5A-1 to 5A-3 and 5B-1 to 5B-3 illustrate examples
of displays provided by the display unit according to the
embodiment of the present invention;

FIGS. 6A-1 to 6A-3 and 6B-1 to 6B-3 illustrate examples
of displays provided by the display unit according to the
embodiment of the present invention;

FIG. 7 illustrates examples of displays provided by the
display unit according to the embodiment of the present
invention;

FIGS. 8A-1, 8A-2, 8B-1, and 8B-2 illustrate examples of
other structures of the display unit according to the embodi-
ment of the present invention;

FIGS. 9A and 9B illustrate examples of another structure
of'the display unit according to the embodiment of the present
invention, and FIG. 9C illustrates an example of a display
provided by the display unit; and

FIGS. 10A to 10F illustrate examples of displays provided
by using examples of other structure of the display unit
according to the embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment of the present invention will be described
below. FIG. 1 illustrates the configuration of a vehicle-
mounted system according to the embodiment.

The vehicle-mounted system is a system mounted in a
vehicle, and includes a display unit 10 that is constituted by a
display 101, two frame elements 102, and a movement
mechanism 103, asillustrated in FIG. 1. The vehicle-mounted
system also includes a display controller 11 that controls
displays provided by the display 101, a control device 12, an
input device 13, a storage device 14, and one or more func-
tional systems 15.

Examples of a functional system 15 include a monitoring
system that monitors various states of the vehicle, a back
camera system that captures an image of the rear of the
vehicle with a back camera, an audio-visual (AV) system, and
a navigation system. Each system outputs, to the control
device 12, a graphical object that specifies an image and a
screen to be displayed on the display 101.

Such a vehicle-mounted system may be a system config-
ured by using a computer including a central processing unit
(CPU) and a memory. In this case, the functional systems 15
and control device 12, or part thereof may be implemented by
the computer executing a certain computer program.

Next, FIG. 2A illustrates the structure of the display unit
10. As illustrated in FIG. 2A, the movement mechanism 103
of'the display unit 10 includes a guide rail 1041 laid laterally
above the display 101 and movement units provided so as to
correspond to the respective two frame elements 102.

Each movement unit provided for the corresponding frame
element 102 is constituted by a screw 1042, a movement stage
1043 engaged with the screw 1042 in a nut-like manner, and
an actuator 1044 that drives the screw 1042 to rotate it, which
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are arranged below the display 101. The actuator 1044 rotates
the screw 1042, so that the movement stage 1043 moves
horizontally. The actuator 1044 is configured by using, for
example, a servomotor or a stepping motor.

A transparent top coupling member 1021 is fixed to the top
of'each frame element 102, and a transparent bottom coupling
member 1022 is fixed to the bottom of the frame element 102.
The bottom coupling member 1022 fixed to the frame element
102 is coupled to the movement stage 1043 of the movement
unit corresponding to this frame element 102, and the top
coupling member 1021 is slidably installed on the guide rail
1041. Thus, as illustrated in FIGS. 2B and 2C, the frame
elements 102 are arranged on a display surface of the display
101 in such a manner as to be able to be moved in a horizontal
direction by the movement units.

As illustrated in FIGS. 2A to 2D, the two frame elements
102 are semicircular ring-shaped members. The left frame
element 102 has a shape of the left half of a circular ring, and
the right frame element 102 has a shape of the right half of the
circular ring. As illustrated in FIG. 2C, both the frame ele-
ments 102 are brought into contact with each other, thereby
forming one circular ring-shaped meter ring. As illustrated in
FIG. 2D, this display unit 10 is installed in an instrument
panel below a meter cluster of the vehicle such that the move-
ment mechanism 103 is concealed.

Referring back to FIG. 1, a display mode table and frame
interpolation part data are stored in the storage device 14 in
advance. The vehicle-mounted system has a plurality of dis-
play modes. As illustrated in FIG. 3A, in the display mode
table, pieces of display object information and frame element
positions which correspond to the respective display modes
are registered.

In the display object information items, for each of the
display objects, which are graphical objects to be displayed
on the display 101 when a corresponding display mode is set,
there are registered an object name, which is an identifier of
the display object, a size at which the display object is to be
displayed, a position at which the display object is to be
displayed, and display attributes of the display object, such as
transparency and a color scheme.

In the display object information items of the display mode
table, a graphical object output by each functional system 15
and a frame interpolation part image, which will be described
below, may be registered as display objects. In frame element
position items, positions at which the left and right frame
elements 102 are respectively arranged when a corresponding
display mode is set are registered.

As illustrated in FIG. 3B, in the frame interpolation part
data, frame interpolation part records provided for a plurality
of frame interpolation part images that have been prepared in
advance are registered. In each frame interpolation part
record, an object name of'a corresponding frame interpolation
part image and the corresponding frame interpolation part
image are registered. Here, the frame interpolation part image
is a graphical object that specifies an image which couples the
frame elements 102, which will be described in detail later.

Next, in such a configuration, a display control process
performed by the control device 12 will be described. FIG. 4
illustrates steps of the display control process.

As illustrated in FIG. 4, the control device 12 monitors a
change in display mode (step 402). The control device 12
changes a display mode in response to a display mode switch-
ing operation performed by a user via the input device 13 or a
change in the state of the vehicle monitored by the monitoring
system. When a change in display mode has occurred, an
object name, a position, a size, and display attributes of each
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display object registered in the display object information
items in a current display mode of the display mode table are
acquired (step 404).

The movement mechanism 103 is controlled so as to move
the left and right frame elements 102 to positions registered in
the frame element position items in the current display mode
of the display mode table (step 406). Subsequently, display
control is started on the basis of the acquired size, position,
and display attributes of each display object whose object
name has been acquired in step 404 (step 408). Then, the
process returns to the monitoring process of step 402.

In accordance with the above-described configuration and
operation, examples of displays implemented in the embodi-
ment will be described below.

FIGS. 5A-1 to 5A-3 illustrate displays provided when a
“back camera addition mode” is set as a display mode.

As illustrated in FIG. 5A-1, in the “back camera addition
mode”, a circular fuel gauge-equipped speedometer image
501 that represents a speed and a fuel level of the vehicle,
which is one of the graphical objects output by the monitoring
system, and a back camera image 502, which is one of the
graphical objects output by the back camera system, are set as
display objects. As illustrated in FIG. 5A-2, an image in
which these display objects are arranged is displayed on the
display 101. That is, pieces of display object information in
the “back camera addition mode” of the display mode table
are registered such that the image illustrated in FIG. 5A-2 is
defined.

In addition, in the “back camera addition mode”, as illus-
trated in FIG. 5A-3, the left and right frame elements 102 are
positioned at positions at which they are coupled so as to
surround the fuel gauge-equipped speedometer image 501,
thereby forming one circular ring-shaped meter ring. That is,
frame element positions in the “back camera addition mode”
of'the display mode table are registered such that the left and
right frame elements 102 are positioned at the positions illus-
trated in FIG. 5A-3.

Next, FIGS. 5B-1 to 5B-3 illustrate displays provided
when a “navigation +player addition mode” is set as a display
mode. As illustrated in FIG. 5B-1, in the “navigation +player
addition mode”, a music-being-played information screen
511, which is one of the graphical objects output by the AV
system, a circular fuel gauge-equipped speedometer image
512, which is one of the graphical objects output by the
monitoring system, and a navigation screen 513, which is one
of the graphical objects output by the navigation system, are
set as display objects. As illustrated in FIG. 5B-2, an image in
which these display objects are arranged is displayed on the
display 101. That is, pieces of display object information in
the “navigation +player addition mode” of the display mode
table are registered such that the image illustrated in FIG.
5B-2 is defined.

In addition, in the “navigation +player addition mode”, as
illustrated in F1G. 5B-3, the left and right frame elements 102
are positioned at positions at which they are coupled so as to
surround the fuel gauge-equipped speedometer image 512,
thereby forming one circular ring-shaped meter ring. That is,
frame element positions in the “navigation +player addition
mode” of the display mode table are registered such that the
left and right frame elements 102 are positioned at the posi-
tions illustrated in FIG. 5B-3.

Next, FIGS. 6A-1 to 6A-3 illustrate displays provided
when a “normal mode” is set as a display mode.

As illustrated in FIG. 6A-1, in the “normal mode”, a fuel
gauge image 601, a circular speedometer image 602, a circu-
lar tachometer image 603, and a thermometer image 604, all
of which are graphical objects output by the monitoring sys-
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tem, and two frame interpolation part images 605 are set as
display objects. As illustrated in FIG. 6A-2, an image in
which the fuel gauge image 601, the speedometer image 602,
the tachometer image 603, and the thermometer image 604
are arranged in this order from the left and in which the two
frame interpolation part images 605 are respectively arranged
in upper and lower centers of the screen in the horizontal
direction is displayed on the display 101. That is, pieces of
display object information in the “normal mode” of the dis-
play mode table are registered such that the image illustrated
in FIG. 6A-2 is defined.

In addition, in the “normal mode”, as illustrated in FIG.
6A-3, the left and right frame elements 102 are horizontally
positioned away from each other such that the left frame
element 102 surrounds the left side of the speedometer image
602 and the right frame element 102 surrounds the right side
of'the tachometer image 603. That is, frame element positions
in the “normal mode” of the display mode table are registered
such that the left and right frame elements 102 are positioned
at the positions illustrated in FIG. 6A-3.

Now, in the arrangement illustrated in FIG. 6 A-3 in which
the left and right frame elements 102 are horizontally posi-
tioned away from each other, the two frame interpolation part
images 605 used in the “normal mode” are arranged and
displayed on the display 101 in a form that the two frame
interpolation part images 605 couple upper edges of the left
and right frame elements 102 to each other and couple lower
edges of them to each other, respectively.

Consequently, as illustrated in FIG. 6 A-3, the left and right
frame elements 102 and the upper and lower frame interpo-
lation part images 605 surround both the speedometer image
602 and the tachometer image 603, thereby naturally repre-
senting one rounded rectangular meter ring (constituted by
two parallel lines of equal length and two semicircular lines)
without causing the user to feel strangeness.

As each frame interpolation part image 605, an image
which gradually gets darker towards the center thereof in the
horizontal direction is used. This may produce stereoscopic
visual effects with which the rounded rectangular meter ring
seems to the user to extend out towards the left and right sides
and the front.

Next, FIGS. 6B-1 to 6B-3 illustrate displays provided
when a “navigation addition mode” is set as a display mode.

As illustrated in FIG. 6B-1, in the “navigation addition
mode”, a circular fuel gauge-equipped speedometer image
611, which is a graphical object output by the monitoring
system, a navigation screen 612, which is a graphical object
output by the navigation system, a circular thermometer-
equipped tachometer image 613, which is a graphical object
output by the monitoring system, and two frame interpolation
part images 614 are set as display objects. As illustrated in
FIG. 6B-2, an image in which the fuel gauge-equipped speed-
ometer image 611, the navigation screen 612, and the ther-
mometer-equipped tachometer image 613 are arranged in this
order from the left and in which the two frame interpolation
part images 614 are respectively arranged in upper and lower
centers of the screen in the horizontal direction is displayed
on the display 101. That is, pieces of display object informa-
tion in the “navigation addition mode” of the display mode
table are registered such that the image illustrated in FIG.
6B-2 is defined.

In addition, in the “navigation addition mode”, as illus-
trated in FIG. 6B-3, the left and right frame elements 102 are
horizontally positioned away from each other such that the
left frame element 102 surrounds the left side of the fuel
gauge-equipped speedometer image 611 and the right frame
element 102 surrounds the right side of the thermometer-
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equipped tachometer image 613. That is, frame element posi-
tions in the “navigation addition mode” of the display mode
table are registered such that the left and right frame elements
102 are positioned at the positions illustrated in FIG. 6B-3.

Furthermore, in the arrangement illustrated in FIG. 6B-3 in
which the left and right frame elements 102 are horizontally
positioned away from each other, the two frame interpolation
part images 614 used in the “navigation addition mode” are
arranged and displayed on the display 101 in a form that the
two frame interpolation part images 614 couple upper edges
of the left and right frame elements 102 to each other and
couple lower edges of them to each other, respectively.

Consequently, as illustrated in F1G. 6B-3, the left and right
frame elements 102 and the upper and lower frame interpo-
lation part images 614 surround all of the fuel gauge-
equipped speedometer image 611, the navigation screen 612,
and the thermometer-equipped tachometer image 613,
thereby naturally representing one rounded rectangular meter
ring (constituted by two parallel lines of equal length and two
semicircular lines) without causing the user to feel strange-
ness.

Here also, as each frame interpolation part image 614, an
image which gradually gets darker towards the center thereof
in the horizontal direction is used. This may produce stereo-
scopic visual effects so that the rounded rectangular meter
ring seems to the user to extend out towards the left and right
sides and the front.

Now, in the case where frame interpolation part images are
displayed as illustrated in FIGS. 6A-1 to 6A-3 and 6B-1 to
6B-3, other information 650 may also be displayed on a lower
frame interpolation part image as illustrated in FIG. 6B-3. In
the illustrated example, as the information 650, the title of
music being played, which is output by the AV system, is
displayed. In this way, information is displayed on the frame
interpolation part image 614, and thus a display including the
information that exhibits a sense of unity may be produced.

An embodiment of the present invention has been
described hereinabove.

In the embodiment, the brightness of an image generated
by arranging display objects as described above is reduced,
through image processing or control of driving of the display
101, towards a lower side at a reduction rate that becomes
higher towards the lower side, and then the image is displayed
on the display 101. Thus, a meter image may be displayed by
using visual effects by which an upper portion of a meter
seems to extend out towards the front with respect to a lower
portion of the meter.

In the embodiment, display switching performed when a
display mode is switched may be performed while applying
an appropriate transition effect to the display control process.
That is, for example, the control device 12 may control dis-
plays provided by the display 101 and movement of the right
frame element 102 such that, when switching from the “back
camera addition mode” illustrated in FIGS. 5A-1 to SA-3 to
the “navigation addition mode” illustrated in FIGS. 6B-1 to
6B-3 is performed, as illustrated in FIG. 7, the circular ring-
shaped meter ring illustrated in FIG. 5A-3 expands in a right
direction while pushing the back camera image 502 in the
right direction until the rounded rectangular meter ring illus-
trated in FIG. 6B-3 is formed, and also, with the expansion,
the thermometer-equipped tachometer image 613 and the
navigation screen 612 are drawn from behind the fuel gauge-
equipped speedometer image 501 in the right direction.

In the embodiment, the semicircular ring-shaped left and
right frame elements 102 are used. Alternatively, as illustrated
in FIGS. 8A-1 and 8A-2, a left frame element 801 having a
shape of the left half of a quadrilateral frame and a right frame
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element 802 having a shape of the right half of the quadrilat-
eral frame may be used in place of the left and right frame
elements 102.

In the embodiment, the left and right frame elements 102
are provided in such a manner as to be movable in the hori-
zontal direction. Alternatively, as illustrated in FIGS. 8B-1
and 8B-2, the frame elements 102 may be arranged on upper
and lower sides and vertically moved. In this case, as illus-
trated in FIGS. 8B-1 and 8B-2, a plurality of sets of the upper
and lower frame elements 102 may be provided. In the case
where the frame elements 102 are arranged on the upper and
lower sides, frame interpolation part images vertically couple
left edges of the upper and lower frame elements 102 to each
other and vertically couple right edges of them to each other,
respectively.

In the embodiment, the two semicircular ring-shaped left
and right frame elements 102 are used. Alternatively, as illus-
trated in FIG. 9A, four quarter-circular ring-shaped frame
elements 901 on upper, lower, left, and right sides corre-
sponding to the upper left quarter, lower left quarter, lower
right quarter, and upper right quarter of a ring may be used in
place of the two semicircular ring-shaped left and right frame
elements 102. In this case, note that the four quarter-circular
ring-shaped frame elements 901 are each provided with the
above-described movement unit so that each frame element
901 is independently movable in a horizontal direction.

Thus, even in the case where the four quarter-circular ring-
shaped frame elements 901 are used, as in the case where the
two semicircular ring-shaped left and right frame elements
102 are used, one circular ring-shaped meter ring may be
formed by coupling the frame elements 901 together as illus-
trated in FIG. 9B, or one rounded rectangular meter ring
whose two left and right semicircular portions are formed of
the frame elements 901 and whose two upper and lower
straight-line portions are formed of frame interpolation part
images may be represented as illustrated in FIG. 9C.

In addition, the four quarter-circular ring-shaped frame
elements 901 may be used together with displays of appro-
priate frame interpolation part images, thereby enabling three
circular meter rings illustrated in FIG. 10A, four circular
meter rings illustrated in FIG. 10B, one rounded rectangular
meter ring and one circular meter ring illustrated in FIG. 10C,
or two rounded rectangular meter rings arranged in a nested
manner illustrated in FIG. 10D to be represented. Further-
more, the four quarter-circular ring-shaped frame elements
901 may be used together with displays of appropriate frame
interpolation part images, thereby enabling meter rings illus-
trated in FIG. 10E, whose shapes are hard to form with actual
meter rings, or irregularly-shaped frames illustrated in FIG.
10F to be represented.

As described above, according to the embodiment, move-
ment of frame elements and display of frame interpolation
part images enable a certain size and shape of a frame to be
set. Thus, an indicator surrounded by a frame, such as a meter
equipped with a meter ring, may be represented in many
different shapes and sizes in a natural form exhibiting a sense
of unity.

While there has been illustrated and described what is at
present contemplated to be preferred embodiments of the
present invention, it will be understood by those skilled in the
art that various changes and modifications may be made, and
equivalents may be substituted for elements thereof without
departing from the true scope of the invention. In addition,
many modifications may be made to adapt a particular situa-
tion to the teachings of the invention without departing from
the central scope thereof. Therefore, it is intended that this
invention not be limited to the particular embodiments dis-
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closed, but that the invention will include all embodiments
falling within the scope of the appended claims.

What is claimed is:

1. A vehicle-mounted display system that displays an infor-
mation presentation image representing information to be
presented to a user, the vehicle-mounted display system com-
prising:

a display;

a plurality of frame elements that are arranged on a display
surface of the display and respectively have shapes cor-
responding to different portions constituting one frame;

a movement mechanism that moves the frame elements
along the display surface of the display; and

a control unit that controls positions of the frame elements
via the movement mechanism and also controls a plu-
rality of display modes in the display,

wherein, when a first display mode among the plurality of
display modes is set, the control unit controls the posi-
tions of the plurality of frame elements such that the
plurality of frame elements are positioned away from
each other, displays, on the display, frame interpolation
part images representing frame portions that couple
edges of the plurality of frame elements such that one
frame is formed of the plurality of frame elements and
the frame interpolation part images, and also displays
the information presentation image inside the frame
formed of the plurality of frame elements and the frame
interpolation part images.

2. The vehicle-mounted display system according to claim

15

wherein the plurality of frame elements are capable of
moving to a position at which the edges of the plurality
of frame elements are brought into contact with each
other, and, when the plurality of frame elements are
positioned at the position at which the edges of the
plurality of frame elements are brought into contact with
each other, one frame is formed of only the plurality of
frame elements, and

wherein, when a second display mode among the plurality
of display modes is set, the control unit controls the
positions of the plurality of frame elements such that the
plurality of frame elements are positioned at the position
at which the edges of the plurality of frame elements are
brought into contact with each other, and displays the
information presentation image inside the frame formed
of only the plurality of frame elements without display-
ing the frame interpolation part images.

3. The vehicle-mounted display system according to claim

15

wherein, as the plurality of frame elements, there are pro-
vided an upper left frame element that has a shape of an
upper left quarter of a frame, a lower left frame element
that is arranged at a position which is vertically lower
than a position of the upper left frame element and that
has a shape of a lower left quarter of the frame, an upper
right frame element that is arranged at a position which
vertically coincides with the position of the upper left
frame element and is horizontally more to right than the
position of the upper left frame element and that has a
shape of an upper right quarter of the frame, and a lower
right frame element that is arranged at a position which
vertically coincides with a position of the lower left
frame element and is horizontally more to right than the
position of the lower left frame element and that has a
shape of a lower right quarter of the frame.
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4. The vehicle-mounted display system according to claim
15

wherein the control unit reduces brightness of the informa-
tion presentation image towards a lower side at a reduc-
tion rate that becomes higher towards the lower side, and
displays the information presentation image on the dis-
play.

5. The vehicle-mounted display system according to claim

15

wherein, as the plurality of frame elements, there are pro-
vided a left frame element that has a shape of a left half
of'a frame and a right frame element that is arranged on
a right side of the left frame element and has a shape of
a right half of the frame,

wherein the movement mechanism moves the left frame
element and the right frame element in a horizontal
direction, and

wherein, when the first display mode is set, the control unit
controls positions of the left frame element and the right
frame element such that the left frame element and the
right frame element are horizontally positioned away
from each other, and displays, on the display, as the
frame interpolation part images, a frame upper interpo-
lation part image that horizontally couples upper edges
of the left frame element and the right frame element to
each other and a frame lower interpolation part image
that horizontally couples lower edges of the left frame
element and the right frame element to each other such
that one frame is formed of the left frame element, the
right frame element, the frame upper interpolation part
image, and the frame lower interpolation part image.

6. The vehicle-mounted display system according to claim

55

wherein the frame upper interpolation part image and the
frame lower interpolation part image are each an image
whose brightness gradually reduces from edges towards
a center of the image in the horizontal direction.

7. The vehicle-mounted display system according to claim

55

wherein the control unit reduces brightness of the informa-
tion presentation image towards a lower side at a reduc-
tion rate that becomes higher towards the lower side, and
displays the information presentation image on the dis-
play.

8. A vehicle mounted display system that displays an infor-
mation presentation image representing information to be
presented to a user, the vehicle-mounted display system com-
prising:

a display;

aplurality of frame elements that are arranged on a display
surface of the display and respectively have shapes cor-
responding to different portions constituting one frame,
wherein the plurality of frame elements include a left
frame element that has a shape of a left half of a circular
ring-shaped meter ring and a right frame element that is
arranged on a right side of the left frame element and has
a shape of a right half of the circular ring-shaped meter
ring;

a movement mechanism that moves the frame elements
along the display surface of the display, wherein the
movement mechanism moves the left frame element and
the right frame element in a horizontal direction; and

a control unit that controls positions of the frame elements
via the movement mechanism and also controls a plu-
rality of display modes in the display,
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wherein, when a first display mode among the plurality of
display modes is set, the control unit controls the posi-
tions of the left frame element and the right frame ele-
ment such that the left frame element and the right frame
element are horizontally positioned away from each
other, displays on the display, a frame upper interpola-
tion part image that horizontally couples upper edges of
the left frame element and the right frame element to
each other and a frame lower interpolation part image
that horizontally couples lower edges of the left frame
element and the right frame element to each other such
that one rounded rectangular frame is formed of the left
frame element, the right frame element, the frame upper
interpolation part image, and the frame lower interpola-
tion part image.
9. The vehicle-mounted display system according to claim
85
wherein the frame upper interpolation part image and the
frame lower interpolation part image are each an image
whose brightness gradually reduces from edges towards
a center of the image in the horizontal direction.
10. The vehicle-mounted display system according to
claim 8,
wherein the control unit reduces brightness of the informa-
tion presentation image towards a lower side at a reduc-
tion rate that becomes higher towards the lower side, and
displays the information presentation image on the dis-
play.
11. The vehicle-mounted display system according to
claim 8,
wherein, when the first display mode is set, the control unit
displays, as the information presentation image, a first
meter image representing a circular meter that is
arranged such that a left half of the circular meter is
surrounded by the left frame element and a second meter
image representing a circular meter that is arranged such
that a right half of the circular meter is surrounded by the
right frame element.
12. The vehicle-mounted display system according to
claim 11,
wherein the left frame element and the right frame element
are capable of moving to a position at which upper edges
of the left frame element and the right frame element are
brought into contact with each other and at which lower
edges of the left frame element and the right frame
element are brought into contact with each other, and,
when the left frame element and the right frame element
are positioned at the position at which the upper edges
are brought into contact with each other and at which the
lower edges are brought into contact with each other, one
circular ring-shaped frame is formed of only the left
frame element and the right frame element, and
wherein, when a second display mode among the plurality
of display modes is set, the control unit displays, as the
information presentation image, a third meter image
representing a circular meter that is arranged so as to be
surrounded by the circular ring-shaped frame formed of
the left frame element and the right frame element with-
out displaying the frame upper interpolation part image
and the frame lower interpolation part image.
13. The vehicle-mounted display system according to
claim 12,
wherein the frame upper interpolation part image and the
frame lower interpolation part image are each an image
whose brightness gradually reduces from edges towards
a center of the image in the horizontal direction.
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14. The vehicle-mounted display system according to
claim 12,

wherein the control unit reduces brightness of the informa-
tion presentation image towards a lower side at a reduc-
tion rate that becomes higher towards the lower side, and
displays the information presentation image on the dis-
play.

15. A vehicle mounted display system that displays an
information presentation image representing information to
be presented to a user, the vehicle-mounted display system
comprising:

a display;

aplurality of frame elements that are arranged on a display
surface of the display and respectively have shapes cor-
responding to different portions constituting one frame,
wherein the plurality of frame elements include a left
frame element that has a shape of a left half of a circular
ring-shaped meter ring and a right frame element that is
arranged on a right side of the left frame element and has
a shape of a right half of the circular ring-shaped meter
ring;

a movement mechanism that moves the frame elements
along the display surface of the display, wherein the
movement mechanism moves the left frame element and
the right frame element in a horizontal direction; and

a control unit that controls positions of the frame elements
via the movement mechanism and also controls a plu-
rality of display modes in the display,

wherein, when a first display mode among the plurality of
display modes is set, the control unit controls the posi-
tions of the left frame element and the right frame ele-
ment such that the left frame element and the right frame
element are horizontally positioned away from each
other, displays on the display, a frame upper interpola-
tion part image that horizontally couples upper edges of
the left frame element and the right frame element to
each other and a frame lower interpolation part image
that horizontally couples lower edges of the left frame
element and the right frame element to each other such
that one rounded rectangular frame is formed of the left
frame element, the right frame element, the frame upper
interpolation part image, and the frame lower interpola-
tion part image,
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wherein the left frame element and the right frame element

are capable of moving to a position at which upper edges
of the left frame element and the right frame element are
brought into contact with each other and at which lower
edges of the left frame element and the right frame
element are brought into contact with each other, and,
when the left frame element and the right frame element
are positioned at the position at which the upper edges
are brought into contact with each other and at which the
lower edges are brought into contact with each other, one
circular ring-shaped frame is formed of only the left
frame element and the right frame element, and

wherein, when a second display mode among the plurality

of display modes is set, the control unit controls posi-
tions of the left frame element and the right frame ele-
ment such that the left frame element and the right frame
element are positioned at the position at which the upper
edges are brought into contact with each other and at
which the lower edges are brought into contact with each
other, and displays, as the information presentation
image, a meter image representing a circular meter that
is arranged so as to be surrounded by the circular ring-
shaped frame formed of the left frame element and the
right frame element without displaying the frame upper
interpolation part image and the frame lower interpola-
tion part image.

16. The vehicle-mounted display system according to
claim 15,

wherein the frame upper interpolation part image and the

frame lower interpolation part image are each an image
whose brightness gradually reduces from edges towards
a center of the image in the horizontal direction.

17. The vehicle-mounted display system according to
claim 15,

wherein the control unit reduces brightness of the informa-

tion presentation image towards a lower side at a reduc-
tion rate that becomes higher towards the lower side, and
displays the information presentation image on the dis-

play.



